For positive integers m and n the classical ramsey number r(m, n) is the least positive integer p such that if G is any graph of order p then either G contains a subgraph isomorphic to K m or the complement
Introduction
All graphs considered in this paper are undirected, finite, loopless and have no multiple edges. For the most part, our notation and terminology follow that of Bondy and Murty I-2]. Thus G is a graph with vertex set V(G), edge set E(G), v(G) vertices, ~(G) edges, chromatic number z(G), minimum degree 6(G) and maximum degree A(G). However, we denote the complement of the graph G by (7. For X ~ V(G), G [X] denotes the subgraph of G induced by the vertices of X. Similarly, for A ~ E(G), G I-A] denotes the subgraph of G induced by the edge set A. We denote the degree of a vertex x in graph G by dG(x).
Kn denotes the complete graph of order n and Kin.. denotes the complete bipartite graph with bipartitioning sets of order m and n. Further, C. and P. denote the cycle and path of order n, respectively. For disjoint graphs H and K the join H v K is the graph formed from H w K by joining every vertex of H to every vertex of K. We write Vti= 1 Fi for the join of the graphs F1, F2 ..... Ft.
For positive integers m and n the ramsey number r(m,n) is the least positive integer p such that for each graph G on p vertices either G contains KI as a subgraph (written Km ~-G) or tj contains K. as a subgraph (K, ~ (7). A k-factorization of G is a partition of the edges of G into k factors F1, F2 ..... Fk such that V(FI) = V(G) for 1 ~< i ~< k and E(G) = Uk= I E(Fi).
We represent a k-factorization of G by G = F~ 0)F2 ~ The graph theory literature contains a considerable number of papers concerning ramsey numbers and generalized ramsey numbers (see for example, the book by Graham et al. [8] ). The objective of this paper is to consider mixed ramsey numbers.
The concept of a mixed ramsey number was introduced by Benedict et al. [1] . In their paper, they studied the relationship between the mixed ramsey number and generalized ramsey number when f is the chromatic number. In Section 2, we generalize this work by establishing the relationship between the mixed ramsey number and the generalized ramsey number for a general graph colouring parameter.
Several authors have studied mixed ramsey numbers for the special case of k = 2 and f a colouring parameter. For example, Lesniak et al. [10] investigated the function v(z'; m; H), where X' is the edge-chromatic number and H a specified graph. Fink [6] and Cleves and Jacobson [4] investigated the total chromatic number.
In the final two sections of this paper we will consider the function v(f; m; H) for graph parameters: vertex linear arboricity and point partition number.
Relationship between generalized and mixed Ramsey numbers
We begin our discussion by considering a specific colouring parameter. For an integer n >/2, the n-path chromatic number z,(G) of a graph G is defined as the least number of colours needed to colour the vertices of G such that no path P, of order n is monocoloured. Note that ZE(G) is the usual chromatic number of G. The following result is for the case k = 2. [3] established that r(T,, K,) = (n -1)(t -1) + 1, where T, is any tree of order n. Now invoking Theorem 2.1 we have
2. Gerencs6r and Gy~trf~ts [7] proved that
Thus v(g,; m; Pt) can be determined.
3. v(X,; m; C,) can be established using r(P., C,) derived in Faudree et al. [5] .
We now generalize the colouring parameter to prohibit any specified graph in a colour class. Let GI be a specified graph. We define the G~-chromatic number gG, (G) of a graph G as the least number of colours needed to colour the vertices of G such that no colour class of G contains G1 as a subgraph. It is easy to observe that F* q) ... 0) F* is a valid factorization of Ks,. 
Vertex linear arboricity
The colouring parameter Z~1 forces the colouring of vertices to be such that a colour class is free of G ~. Thus the results of the last section deal with mixed ramsey numbers of colouring parameters defined by forbidding a specified graph structure in a colour class. In this section we will present results on mixed ramsey numbers of colouring parameters defined through the insistence of a specified graph structure.
A linear forest is a forest where every component is a path. The vertex linear arboricity p (G) of a graph G is the minimum number of colours required to colour the vertices of G such that the subgraph induced on each colour class is a linear forest.
The vertex arboricity a(G) of a graph G is the minimum number of colours required to colour the vertices of G such that the subgraph induced on each colour class is acyclic.
Lesniak-Foster [9] has proved that and v(a;m; Kt) = 1 + (2t -2)(m -1) (3.1)
v(a;m; Tt) = 1 + t(m -1), (3.2)
where Tt is a tree of order t/> 2.
Noting that p(G) >>. a(G) for any graph G, we have the following inequality: v(p;m; H) <<. v(a;m; H), (3.3)
where H is a specified graph. We now determine v(p;m; H) for some special cases of H. We next determine v (p; m; Tt), where Tt is a tree of order t different from K l,t-~. We first prove a necessary lemma.
Lemma 3.2. Let T and F be forests of order k (>1 4) different from K l, k-1. Then f contains T as a subgraph.
Proof. It is enough to prove the lemma when both T and F are trees. We proceed by induction on k. The lemma can easily be verified for k = 4 and 5. Assume that it is true for trees of order k -2 ( >~ 4). We prove the result for trees of order k.
Let T and F be trees different from Kt, k-~ of order k. It is easy to see that there exist vertices u and v in T such that (i) dr(u) = dr(v) = 1, (ii) the neighbour of u is different from the neighbour of v, and (iii) T-{u, v} is not isomorphic to Kl,k_ 3. 
Point partition numbers
A graph G is said to be k-degenerate if and only if for every induced subgraph F of G, 6(F) ~< k. Note that a graph is 0-degenerate if and only if it is totally disconnected. Also a graph is 1-degenerate if and only if it is a forest. We first state the following two lemmas needed for proving our results.
Lemma 4.1 (Lick and White [11] 
\ k and t be positive integers >~ 2 and G a graph of Then
For a non-negative integer k, the point partition number pk(G) of a graph G is the least positive integer I such that V(G) can be partitioned into I sets I/'1, V2 ..... Vz where G[V~] is k-degenerate for all i, 1 ~< i ~< I. Note that po(G) and pl(G) are the usual chromatic number and the vertex arboricity of G, respectively.
We define g (k, t) to be the least positive integer 2 such that if G is a graph of order 2, then either G is not k-degenerate or t~ contains Kt.
We determine g (k, t) in the following theorem. To establish equality, consider a graph G of order (k + 1)(t -1) + 1 such that G is k-degenerate. We shall prove that (~ _ K,.
Start with I = 1, Vo --V(G) and perform the following steps for l, 1 ~< l <~ t -1. for 2~< t~< 7.
